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Roland Barti

From: Roland Barti

Sent: Wednesday, March 07, 2007 12:19 PM

To: John Murray

Cc: Bruce Stamski

Subject: Route 27 (Main Street) Corridor Study

John:

Study covers Main Street corridor from Route to Brook Street.

Date of final report: August 1, 2001

View report: h~1p.1Mcc:ac~!nTma.gpy/Ø~wpDfVe Olleco 0/cm ent-15823

Public Outreach summary on page 4. Details:

2 public meetings/workshops in the library at the beginning of the project on 9/13/2000 (16 persons attended) and

9/14/2000 (24 persons attended) for project intro and initial public input.

2 public meetings/workshops in the library on 1217/2000 (16 persons attended) and 12/12/2000 (15 persons

attended) for discussion, vetting, and assistance in the selection of study recommendations.
All meetings/workshops were advertised in the Beacon newspaper, and direct invitations for all meetings were

mailed to 150 addresses along and adjacent to corridor.

I believe the final report was presented to the Board of Selectmen sometime in 2001 or early 2002.

Please let me know if you need additional information.

Regards -

3/12/2007



Main Street - Hayward RoaffL,.
Signal DesignStudy

Public information Meeting

• The Board of Selectmenwill meetto
discussthe proposedimprovementsto the
Main Street / Hayward Road Intersection,
including signals,a left turn lane on Main
Street and geometric changes.

Tuesday,February 4, 1997
8:00-8:15PM

Acton Town Hall - Room 204
472 Main Street

Handicapped Accessible. All are welcome

Formoreinformation,call David F. Abbt , EngineeringAdministrator,
at 264-9628.



Vanasse Hangen flrustlin, Inc.

Table 8
Route 27 Corridor - Traffic Signal Warrant

Route 21 at Route 21 at
Hayward Road Newtown Road

Warrant Description
Warrant #1 Satisfied when the volume of intersecting traffic (Major and Criteria Saffsfied Criteria Not Satisfied
Minimum Vehicular minor streets) exceeds the MUTCD threshold for 8 or more
Volume hours

Warrant #2 Satisfied when the volume of major street traffic is so heavy Criteria Satisfied Criteria Satisfied
Interruption of that minor street traffic suffers excessive delay in entering or
Continuous Traffic crossing the major street for more than 8 hours

Warrant #3 Satisfied when pedestrian volume crossing the major street at Criteria Not Satisfied Criteria Not Satisfied
an intersection or mid block location is an average of 100 or
more for each of any 4 hours or 190 or more during any one-
hour.

Warrant #6 Satisfied when 5 or more accidents that are of the type that Criteria Satisfied Criteria Satisfied
Accident Experience can be reduced through the installation of a traffic signal occur

in one year as well as volumes in excess of 80 percent of the
threshold volumes of Warrants 1 and 2

Warrant #8 Satisfied when volumes (major and minor) exceed 80 percent Criteria Satisfied Criteria Not Satisfied
Combination of of the threshold volumes of Warrants 1 and 2 for more than 8
Warrants hours

Warrant #9 Satisfied when each of any four hours of an average day fall Criteria Satisfied Criteria Satisfied
above the curve in Figure 4-7 (see Appendix).

Warrant #11 Satisfied when one hour of the day falls above the curve in Criteria Satisfied Criteria Satisfied
Figure 4-5 (see Appendix). Traffic conditions are such that the
minor street traffic suffers undue traffic delay in entering or
crossing the major street.

In additionto the abovekeylocations,peakhour warrants9 and11 were

investigated at Roue27 at theRoute2 ramps,Route27 at NagogHill Road,and

Route 27 and Brook Street. Peak hour warrants were notmetat Route27 at Nagog
HiU Road,Brook Street or the Route 2 westboundramps.Thereforeit ishighly

unlikely that the daily warrants would be metat these intersections. However,it is
expected that the Route 2 westbound ramps will meet peak hour signal warrants
under future traffic conditions. Peak hour warrants 9 and 11 were met for Route 27 at
the Route 2 eastbound ramps.



VanasseHangenBrustlin, Inc.
Tra nspurta lion
Land Development
EnvironmentalService>

fflfl 101 WalnutStreet

Post OfficeBox 9151

Watertown

Massachusetts02272

617 924 1770

FAX 617 9242286

Memorandum To: Mr. DavidAbbt Date: June20, 1996
Engineering Administrator
Town Hall
472 Main Street
Acton,MA 01720

ProjectNo.: 04994.12

From: John1. Kennedy, . Re: HaywardRoad,Main Street
SignalWarrantStudy

VanasseHangenBrustlin hascompleteda review of traffic operationsin the vicinity of the Hayward
Road,Main Streetintersectionaspartof a traffic signalwarrantstudy. This Memohasbeenprepared
to reportfindingsanddefineneededintersectionimprovementsassociatedwith signalinstallation
should signalsbefound to be warrantedand desirable.

Traffic countswereconductedat theintersectionfor a twelvehourperiodon June5, 1996. In
addition,a speedstudywasconductedalong the Main Streetcorridornorthof the intersectionduring
mid-afternoonon June5, andaccidentreportsfurnishedby theTown coveringthe period from
January,1993 throughMay21, 1996wereanalyzed.

Analysisof the traffic count datasuggeststhat traffic signalcontrol is warrantedbasedon criteria
definedin the Manualon Uniform Traffic Control Devices(MUTCD). Volumesexceededthresholds
requiresfor WarrantsI and2, Minimum VehicularVolumesandInterruptionof ContinuousTraffic
respectively,formorethaneighthours. Theseareconsideredthe two primary warrantsof the eleven
availablefor review in theMUTCD. Traffic volumesexceededa total of 750 vehiclesperhour on
Main Street(total bothdirections)for theentire twelve hourcountperiod. Volumeson Hayward
Roadtotaled 150 vehiclesof morefor 11 of the12 hours. To satisfy WarrantI requirements,Main
Streetflow mustexceed500vehiclesperhour for a minimumof eighthourson anaverageday with
side streetdemandtotaling 150 or morevehiclesduring thesameeighthours. UnderWarrant2 Main
Streetvolumesmustequalor exceed750 vehiclesperhour for eight hourswith theside street
approachcarrying75 or morevehiclesduring the sameeighthours. Givenaccidentincidencewithin
thearea,theaforementionedvolumesmay bereducedby 20%.

A summaryof thewarrantingconditionsis providedin Table1. Turning movementcount field
sheetsarealso attached.

Accidentdatafor theintersectionshowsa total of 14 accidentsbetweenJanuary,1993 and May, 1996.
Thepredominantaccidenttypeis rearend (all northbound) with five crossmovement/angle
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P.2

Oate~May 1,1996 a
ProjectNo.: 04994.12

collisionsreported.All angletypeinvolvedsouthboundmovementon Main Streetandeastboundleft
turnsfront HaywardRoad.Onefixedabject(citationissuedfor D.W.1,) andonepedestrianaccident
werealsoreported. A collisionDiagramis attached.

Medianspeedsin thecorridornorthof theintersection(betweenCoughlinSt. andTayLor Rd.) WCTQ

generally36 toSSmilesperhournorthboundand34 to 36milesperhour southbound.The85th
percentilespeed.i.e. thespeedatwhich the85thfastestcaroutof 100 observationswastraveling,was
40 to 42 miles perhournorthboundand36 to 38 milesperhoursouthbound.Speedmeasurement
wasconductedduringfreeflow traffic conditionsduringthemid afternoonperiodandinvolved lOt)
observationseachofnorthboundandsouthboundmovement.Notethatthesespeedsarenearthe
thresholdvalueof40 milesperhourallowing forareductioninwarrantingvolumesto 70 percentof
theabovestatedWarrantI and2 values.

Generallytheinstallationof traffic signalsin atwo lanecorridorsuchasMain Streetreducethe
carryingcapacityof theintersectionandshouldbeaccompaniedwith geometricimprovementsin the
corridor. This intersectIonappearsto fallow thattrend. An Initial critical lanevolumeanalysisand
reviewof left turnconditionssuggeststhatif a signal is installed,anadvanceleft turn phasefor
northboundMainStreetshouldbeprovidedfollowed bygeneralnorth andSouthmovementin the
MainStreetcorridor. This wouldbefollowed bymovementfrom HaywardRoad.Tominimize the
impactof theleft turningvehicleson northboundMain Streetflow after theendof the advancephase,
to insurethat theadvancephasemaybefully utilized,and tominimize theimpacton southbound
Main Streetflow, aleft turn laneshouldbeprovidedon Main Streetnorthbound.

Giventhe50 footwideright-of-way whichexistsin thecorridor,it appearsthatthe widening
necessaryto createtheleft turnlanemaybe accomplishedwithoutstrip propertytakingin the Main
Streetcorridor. Both sidesof theexisting23 to26 foot wide roadwayshouldbewidenedto a total
width o138 feetallowinga150footlongnorthboundleft lane11 feetin width anda northbound
throughlaneof 13 feetin width. A 14 foot southbounddepartureshouldbe provided. North~tf the
intersection,theroadwaycurvaturewilt allow aneasytransition from the two lanenorthbound
approachto asingle lanedeparture.Onthenorthsideof theintersection,a wideningon the westerly
sideof the corridorwill alsoberequiredtoallow retentionof the two lane(throughandright)
approach.Onetakingisrecommendedhowever.Thecornerradiusshouldbesubstantiallyincreased
on the southwestsideof the intersectiontoallow truck movementthroughthe area. Dris Improved
cornerradiusbecomescritical with signal installationas trucksturningwill nowbe subjectedto thu
presenceof stoppedleft turningvehicleswhich will not bepermittedto proceedthroughthe
intersectionto allow trucksthefull width of Main Streetto completea right turn.

We haveestimatedconstructioncos~associatedwith signalinstallationtobe between$150,000and
$200,000given theneededwideningassociatedwith thesignals. (signalsaloneareestimatedat
$80,000.) This is exclusiveofland taking.
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TABLE 1

Signal Warrant Review

Site: Main Street(Route27) @ Hayward Road, Acton, Mass

RoadwayConditions: Main Street - 1 laneper direction

Hayward Road- 1 approachlane

Intersection Type: ‘7ee”

85th PercentileSpeed: ± 38 mph

WarrantingVolumesw/o reduction factors

Warrant I “Minimum Vehicular Volumes”

Main Street 500vph for 8 hours - total both directions

Hayward Road 150 vph for same8 hours

Warrant2 Interruption of Continuous Traffic

Main Street - 750vph for 8 hours (total in both directions)

HaywardRoad - 75 vph for same8 hours

Main Street Hayward Road Warrant

Hour NB SB Total ER 1 2
7-8 686 537 1223 248 Yes Yes
8-9 722 640 1,362 222 Yes Yes

9-10 638 555 1,194 211 Yes Yes
10- 11 632 544 1,176 170 Yes Yes
11-12 627 668 1,293 177 Yes Yes
12-1 678 671 1349 150 Yes Yes
1-2 568 641 1,209 131 No Yes
2-3 641 692 1,333 263 Yes Yes
3-4 724 826 1,550 280 Yes Yes
4-5 743 880 1,623 254 Yes Yes
5-6 794 1,013 1,807 256 Yes Yes
6 -7 747 745 1,492 260 Yes Yes

Total Hours 11 12

SignalsarewarrantedunderNos. 1 & 2 withoutapplicationof accidentreductionfactorassociatedwith
Warrant6.
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VanasseHangenBrustlin, Inc. Transportation

LandDevelopment

Environmental Services

fl[fl 101 Walnut Street

Post Office Box 9151

Watertown

Massachusetts 02272

6179241770

FAX6179242286

Memorandum To: Mr. DavidAbbt Date: February4, 1997
EngineeringAdministrator
ActonEngineeringDepartment
TownHall 472Main Street
Acton MA 01720

Project No.: 04994

From: John J. Kenn~~..__2e: at Hayward

An initial analysisof traffic operations within the subject intersection hasbeencompleted and several
alternatives for improvements, all based on the installationof traffic signals, have been developed.
This initial phase of a follow-up study to a SignalWarrantreview conducted for the intersection is
intended to provide the Town with dab on improvement alternativesandcosts.

Theresultof the signalwarrantanalysiswasreportedinaMemodatedJune20, 1996. Volumes
approachingthe intersectionwereof levelwhich warrantedsignalization.Notethatthewarranting
volumescould havebeenreducedbasedon intersectionaccidentexperience(14over40 months)and
weredoseto eligible for reductionbasedon measuredapproachspeeds.However,countedvolumes
exceededwarrantingvolumeswithoutthe applicationof the reductionfactors. Giventhesefindings,
theTowndecidedto proceedto thislevel of review.

Theadditionof traffic signalsatan intersectiongenerallydegradesthecapacityof andoperating
conditionswithin theintersectionarea. Theprimaryfunctionof signalsare to createorderwithin the
intersection.Consequently,inmanyinstances,theintroductionof signalcontrol to atwo lane
roadwaysuchas MainStreetatan intersectionlike HaywardRoadwill leadto theaddition of oneor
moreturnlanes. Otherconstraintswhich mustberecognizedinclude turningmovementsto and
from the variouslegsof theintersection,andthe typesof vehicleswhich frequenttheintersection.
The constraintsassociatedwith thisbecomemorepronouncedwhentheintersectionis skewed,such
as theHaywardStreetapproach.

The traffic volumesmeasuredwithin theintersectionareaareexpectedto growoverthedesignlife of
signalcontrol. In astandardMassachusettsHighwayDepartment(MHD) fundedproject,design
volumesaredevelopedto a tenyeardesigncondition. We feel thatagrowthrateof two (2%)percent
peryearis appropriatewithin theareafor theafternoonpeakhourcondition. This wouldresultin the
useof designvolumesapproximately20%higherthanthosecountedinJune,1996.~IfMED funds
werenot soughtfor improvements,developmentof designhourconditionswouldstill be
recommendedaspartof theprocessof developingintersectionimprovements.

Whenanalyzingsignaloperation,aLevel of Serviceisdefinedfor the movementof vehiclesthrough
theintersection.Levelsarebasedon avengevehicledelayfor theintersectionasawholeandalsoby
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individualapproachandmovementfromtheindividualapproach.During peakhours,anoverall
Level of ServiceC isdesirablewith Level D acceptable.Theseequateto averagevehicledelayranges
of 15 to 25 secondsand25 to 40seconds,respectively.Individual approachesshouldnotexceedLevel
Dwith individual movements,suchasaminor left turn,not exceedingLevel E (40 to 60 seconds).In
additionto Level of Service,vehiclequeuingmustalsoberecognized.As traffic volumesincreaseon
singlelaneapproaches,theextentof back-upsincrease.Thesecanbeviewedasexcessiveandimpact
otherintersectingroadwaysevenif Level C or D conditionsaremaintainedwithin the controlled
intersection.Theseback-upsmay alsocut-off accesstospecialpurposelanes(right or left turn only
lanes),further reducingthecarryingcapacityof the intersection.It shouldbenotedthatqueuing
calculations by traffic modelsnowin usearegenerallyconservative.Two levelsof queuingare
defined. Theaveragequeueis onewhichcould beexpectedatanytimeduringthehourunder
review. The95th%queue,or designqueue,is onewhichwouldbe exceededonly5% of thetime.

With theseconstraintsunderstood,a seriesof analyseswerecompletedfor theintersection.Initial
analysisledto theidentificationof the needfor aleft turnlanenorthboundonMain Streetwith one
laneto be availableto northboundthroughtraffic. The laneis viewedasnecessaryfor two reasons.
Initially, it provides an areain whichleft turnscanwait for gaps in thesouthboundflow without
impacting thethroughmovement.Secondly,it allows theopportunityto provideaneffective
protectedgreeninterval in whichleft turnsmaybecompletedwithoutconflict from southbound
movement

Giventheseconditions,aseriesof planshavebeendeveloped.All includethecreationof the
northboundleft turn laneandmodificationof thenorthwestcornerradiusto allowWBSO design
vehiclesto turnfrom HaywardRoadon Main Streetsouthbound and stay within the departurelane.
Thischangein the cornerradiusisassociatedwith a shift in thecenterlineof MainStreetbecauseof
theintroductionof theleft turnlane. Eachalsoincludeswideningon thenorthboundapproachto
allow creationof theleft turnlane. Theresultant38 footwideroadwayallowssix feeton bothsides
betweenthetravelwayandthe right-of-way. Thefollowing providesasummaryof each.Plans
illustrating Options1,2and3 areattached.

Option 1, the “Minimum Build” Option, includesconstructionassociatedwith the provisionof a
left turnlaneonMain Streetnorthbound,modificationof thesouthwestcornerradiusto allow
WB5OmovementfromHaywardRoadto Main Street southboundandsignal installation.
Modificationof the existingHaywardRoadcenterislandis alsoproposed.Basedon existing
trafficdemand,this optionprovidesan overallLevel of ServiceD, withHaywardRoadatLevel E.
During thedesignyear,Level D is maintained,againwith Level E on HaywardRoad. Thebasic
differencebetweentheexistingconditionin the increasein overalldelayandtheextentof back-
ups,mostnotablyon theMain Streetsouthboundapproach.The averagequeueunderexisting
conditionsis 800 feet(32vehicles)anddoseto 1000feet(40vehicles)duringthedesignyear.
Designlevel queuesareestimatedat 1150feetunderexistingconditionsandin excessof 1300feet
duringthe designyear. As anote,MusketDrive is only 300 feetfrom theintersectionandwould
besubjectto regularblockageby thesouthboundqueue. Land taking required with this option
wouldbelimited to thenorthwestcornerparcel. Sidewalkeasementsalongbothsidesof Main
Streetmaybe desirablehowevergiventheproposedwideningof MainStreetto 38 feet. This
allowsroomfor asix-foot sidewalkor bufferto theright-of-wayonbothsideof thecorridor.

• Option2 involvesall aspectsof theMinimum Build optionwith thedevelopmentof asecond
approachlaneon HaywardRoad. The two laneapproachwouldbe neededwithin 150 feetof the
intersection.With thisOptionin place,intersectionoperationwould beatLevel C, withall
approachesatLevel D or betterin thedesignyear. The secondlaneonHaywardrequiresan
additionaltakingfromthe parcelon thenorthwestcorneralongtheHaywardRoadfrontageand
furtherexpansionof the taking along the northwest corner radius area. The second lane on
Hayward Road allows a lower proportionof greentimeto beassignedto thatapproachresulting
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in thebetterlevel of service. Southboundqueuingwill howevercontinuetobeaproblemwith
access to the right turnlanerestrictedandblockagesof MusketDrivecommonduringpeaks. The
averagedesignyearback-upwasfoundto extend750feetfromtheintersection(versus1000 feet
in Option 1), equivalent to 30 vehicles.

• Option3 involvesthedesignconditionsassociatedOptionsI and2. It is gearedto reducingthe
southbound queue on Main Street. Byextendingtheexistingright turnlanefromMain Streetto
HaywardRoad farther to the north beyond Musket Drive, the actual volume which would be
handled in the single through lane maybe reduced. With access to the lane limited to apoint
approximately 100feetfrom theintersection,lessthan100 of the275 vehiclesdesiringto turn
rightcan getto thelanewhensignalsarered. Lengtheningthelaneto over300feetwill allow a
higherpercentage of right turningvehiclesto reachthelaneon red,servingto reducetheoverall
southboundqueuelength. Level of ServiceB operation is attained during the design year, with an
overall delay slightly less than that with Option 2. Noapproach is worse than Level C. The
average queue length southbound is reduced to 575 feet (23 vehicles), still impacting Musket
Driveduring thepeaks.Notethatthisback-upmaybe further reduced by allowing the Hayward
Road approach to operate at a Level of ServiceD. A landtaldngwouldbe requiredtogetherwith
theremovalof severallargetreesto effect this option.

• Option 4 involves considerable widening through the corridor. It was developed to define the
necessary level of improvements in order not to queue vehicles across Musket Drive. Essentially
the option develops two southbound lanes for through traffic. It would extendfrom slightly
northof MusketDrive (approximately100feet) to apointapproximately400feet southof
HaywardRoad. Tapersfrom thetwo lanesectionswouldextendanadditional250to 300feet
northandsouthof theselimits. OperationwouldbeatLevel B with southboundqueues
averaginglessthan150feetwith adesignlevelqueueof lessthan250feet,all southof Musket
Drive. Thiswideninghasasignificantimpacton westsidepropertiesrequiring12 to 15 footwide
takingovermuchof thewidenedlength. A local exampleof theresultingintersectionlayoutand
operationwouldbetheRoute2A corridoratMain Street. Planshavenotbeenpreparedfor this
alternativegiventhemagnitudeof thewideningbeyondcurrentlyavailablebaseplans.

Constructioncostsassociatedwith the first threeoptionshavebeenestimatedinitially basedupon
MassachusettsHighwayDepartmentfundedimprovements.Option I is estimatedat$240,000. The
wideningof HaywardStreet,togetherwith aslightlyexpandedresurfacingarea,is estimatedat
$35,000.,resultingin anOption2 costof $275,000. Theextensionof theMain Streetsouthboundright
turnlaneto MusketDrive is estimatedat$15,000.,resultingin atotalOption3 costof $290,000.
ShouldMHD fundsnot beusedfor improvements,costreductionwouldbeanticipated.Dependent
on materialsused,Townforcesparticipationin construction,etc.,theseestimatedcostscould be
reducedby 25% ormore. Notethat theestimatesdo not includecostsassociatedwith land
acquisition.

Designcostsincludingconstructionrelatedservicesassociatedwith signalequipmentapprovaland
testing/acceptanceareestimatedat$18,000for anyof the threeoptionsundertheMHD funding
option. ShouldTown fundsbe usedfor implementation,thedesigncostswouldbe reducedby
approximately20% to $14,000to $15,000. Thesecostsassumethatadditionalsurveyinformationfor
the areawill be furnishedby theTownthatlandacquisitiondocumentswill be preparedby theTown
andthatfull limeconstructioninspection/administrationwill beprovidedby others.
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